. Westwood et al. 32 (1973) reported that the most common effects of rootstocks on fruit quality are 33 differences of firmness, levels of organic acids and sugar content. However, a better 34 understanding of the relationships between some cherry fruit quality attributes and 35 rootstock influence is needed to achieve favourable scion/rootstock combinations for 36 specific growing areas. Sweet cherries have expanded rapidly in Spain over the past 37 decade to current annual production levels of around 90,000 tonnes (MARM, 2007) , 38 and Spain is now the third largest producer of sweet cherries in the world (FAOSTAT, 39 2007). In turn, the Ebro Valley is the first producer region in Spain, and consequently 40 one of the most important productive areas of Europe with an average of around 28,000 41 tonnes per year over the last three years. 42
The previously cited vegetative and quality traits are very important for horticulture 43 since they supply the base for the selection of the best rootstock-scion cultivar 44 combination for specific climatic conditions and soil types. Furthermore, nowadays 45 breeders are not only interested in productivity, but also in better fruit quality (Byrne, 46 2002; Cevallos-Casals et al., 2006). However, it is unlikely that a single rootstock will 47 significant differences were found for 'SHG' when compared with Adara, CAB 6P and 145
Tabel. In this study, CAB 6P induced greater yield efficiency than MaxMa 14 and SL 146 64 rootstocks (Table 1) . MaxMa 14 and both P. mahaleb selections showed the lowest 147 yield efficiency for both cultivars. 148
Fruit quality 149
Fruit size was affected by rootstock in both cultivars (Tables 3 and 4) . For ' Van' 150 cultivar, CAB 6P showed a tendency to induce bigger, heavier fruit, being significantly 151 higher than Gisela 5 in the four years of study. Significant differences were also found 152 between CAB 6P and Adara in the second and fourth year of study when yields were 153 higher for all the rootstock/scion combinations, especially for Adara (Table 2) . In a 154 similar way for 'SHG', the highest fruit weight was induced by Adara, CAB 6P, 155 MaxMa 14 and both P. mahaleb rootstocks. In contrast, Gisela 5 and Tabel induced the 156 lowest fruit weights. Gisela 5 showed the lowest yield and had the smallest fruit size for 157 both cultivars. Fruit weight was variable over the years for both cultivars. In general, 158 bigger fruits were harvested in 2007 when yield was lower. However, no significant 159 correlation was found between yield and fruit weight over the four years of study, with 160 the exception of 'Van' cultivar in 2008 (r = -0.476, P  0.05). Regarding rootstocks, 161
only Gisela 5 showed a significant negative correlation (P  0.01) between yield and 162 fruit weight for both 'Van' (r = -0.462) and 'SHG' (r = -0.612) cultivars. 163
Soluble solids content (SSC):
No consistent differences were found among 164 rootstocks for SSC along the study for any of the cultivars (Tables 3 and 4 ). In general, 165
higher SSC values were obtained for both 'Van' and 'SHG' cultivars in 2007, when 166 yield was lower than other years. Higher SSC was shown by Gisela in 2007 for 'Van' 167 (Table 3) , whereas lower SSC was found for 'SHG' in 2006. On the other hand, SSC 168 showed significant positive correlations (P ≤ 0.01) with fruit weight and TA for ' Van' 169 (r = 0.763 and r = 0.642, respectively) and 'SHG' cultivars (r = 0.522 and r = 0.557, 170 respectively). The correlation between fruit weight and SSC was higher in 'Van' 171 cultivar than in 'SHG' cultivar when studied separately for each rootstock-scion 172
combination. 173
Acidity: Regarding titratable acidity (TA), small but not consistent differences were 174 found among rootstocks for both cultivars through the years of study. In average, the 175 lowest values were recorded in 'Van' trees grafted on Gisela 5, without being 176 significantly different from Adara (Table 3 ). In contrast, the P. cerasus CAB 6P showed 177 a tendency to induce the highest TA among the rootstocks over the years, although no 178 differences were observed in 2007. For 'SHG' cultivar (Table 4) (Table 4) The highest yield efficiency recorded on Gisela 5 for both cultivars could be 247 associated with its lower vigour. The greater yield efficiency induced by CAB 6P and 248
Adara when compared with MaxMa 14 and SL 64 rootstocks (Table 1) 
Conclusion 325
The results of this investigation showed that, in heavy and calcareous soil growing 326 conditions, trees grafted on dwarfing or very-dwarfing rootstocks such as Gisela 5 and 327
Tabel-Edabriz tended to dwarf excessively. On the contrary, a better agronomic 328 performance was found on intermediate or vigorous rootstocks which showed higher 329 growth and yield, such as Adara and CAB 6P. The good adaptation of Adara to the 330 growing conditions probably favoured higher yield, vigour, yield efficiency and good 331 fruit quality. The high fruit quality (fruit weight and skin colour) of MaxMa 14 may 332 also be interesting. However, the low yield and highly inconsistent cherry quality shown 333 by both cultivars grafted on Gisela 5 make it a cherry rootstock that is not recommended 334 for Mediterranean growing conditions. These results underscore the important 335 relationships between plant adaptability and development and the major factors of fruit 336 quality. We conclude that, despite quality attributes being more dependent on the 337 cultivar than on the rootstock, the scion-rootstock combination is an importantparameter to consider in orchard planting strategies since its influence in some attributes 339 such as fruit size, acidity, skin colour and firmness of sweet cherry has been 340 demonstrated in this study. Table 1 . 
